CXCL1 promotes the proliferation of neural stem cells by stimulating the generation of reactive oxygen species in APP/PS1 mice.
Elevated levels of CXCL1 were observed in the cerebrospinal fluid of patients with early Alzheimer's disease, which may affect neural stem cells in the subventricular zone. We used APP/PS1 mice and neural stem cells to elucidate the role of CXCL1 in Alzheimer's disease. We detected CXCL1 in cerebrospinal fluid (CSF), activated macrophages, and microglia suggesting that macrophages may contribute to elevated CXCL1 in the CSF of middle-aged APP/PS1 mice. Proliferation and differentiation of neural stem cells were further analyzed and the results suggested that CXCL1 promotes the proliferation of neural stem cells and inhibits their differentiation into astrocytes. In order to determine how CXCL1 exerts these effects, we analyzed intracellular reactive oxygen species, cell signaling, and performed in vivo recovery experiments. Our results suggest that CXCL1 promotes neural stem cell proliferation through a mechanism involving the production of reactive oxygen species and the PI3K/Akt pathway. In APP/PS1 mice, macrophage-derived CXCL1 can promote the proliferation of neural stem cells in the subventricular zone via the NOX2-ROS-PI3K/Akt pathway.